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^CH3HeHHbiH hhkji jKryTHK0H0ciJ[6B Proteomonas brevicula HCCJieaoBaJin b aiccnepHMeHTaJibHO 
3apaaceHHbix Kjionax Ha6naax. noKa3aHo, *ito Bee pa3BHTne napa3HTOB npoTeKaeT b peKTyMe xo35ieB. 
B TetieHHe nepBbix 7 cyT npOHCxoflHT tojibko aHfloreHHan armoMepaHHH napa3HTOB. BcJiea 3a sthm 
^iacTb acryTHKOHOcyeB, jioKaJiH3yiomnxc5i Ha noBepxHOCTH peKTaJibHbix acejie3, npucTynaeT k $op- 
MHpOBaHHIO paCCeJIHTeJIbHbIX CTaflHH — 3HflOMaCTHrOT. ZlBa THna KJieTO^HblX HHKJIOB, KOTOpbie 

peaJiH3yK>TCH b »H3HeHHOM HHKjie Proteomonas brevicula , cooTBeTCTByioT KjieTo^HbiM miicjiaM flByx 
niTaMMOB acryTHKOHOcyeB, cfcopMHpyiomHx naSopaTopHbie KyjibTypbi npoTeoMOHaa. Ha yjibTpa- 
cipyKTypHOM ypoBHe uccjieaoBaHbi MopcfcoJiorHH P. brevicula h cnoco6 npnKpenjieHHH napa3HTOB 
K KyTHKyjIHpHOH BbICTHJIKe 3aflHeH KHIHKH KJIOnOB. 


B HacTonmee BpeM n H3bcctho yxce 6ojiee 150 bhjjob hh3uihx TpHnaHOCOMaTHfl 
(nofljmnaeB, 1990; Wallace, 1966), ho JiHuib y HeMHomx H3 hhx: y Leptomonas cteno- 
cephali, napa3HTHpyiomero b KHinemiHKe 6 jiox, Herpetomonas muscarum u Crithidia 
fasciculata - napa3HTOB ^ByicpbiJibix HaceKOMbix h y napa3HTHpyiomHx b KHinemiHKe 
nojiyxcecTKOKpbuibix HaceKOMbix Blastocrithidia miridarum, B. triatomae, Leptomonas 
oncopelti u L . pyrrhocoris, xcH3HeHHbie uhkjim HccJiejjOBaHbi Gojiee hjih MeHee nojiHo 
(Opojiob, 1987a- 1987b; Opojiob, CKapjiaTO, 1987-1989; Becker, 1923; Clark e. a., 1964; 
Laugo, Nishioka, 1977; McGhee, Hanson, 1962; Molyneux, 1977, 1983; Wenyon, 1926). 

)KH3HeHHbIH UHKJI HH3UIHX TpHnaHOCOMaTHfl H3 pOfla Proteomonas HeH3BeCTeH. 
IIpaKTIHieCKH BCe HCCJieflOBaHHH 3THX XCryTHKOHOCIieB, BKJlKmn H C 06 CTBeHH 0 OnHCa- 
HHe po,qa (IIofljiHnaeB h ,qp., 1990), BbinojiHeHbi rnaBHbiM o6pa30M Ha jkhbmx KyjibTy- 
pax napa3HTOB, KOTopbie nojmepacHBaiOTCH b jiaGopaiopHH Ha HCKyccTBeHHbix nma- 
TejibHbix cpeaax (Opojiob, MaJibimeBa, 1989a, 19896, 1990). UeJib HacTonmeH pa6oTbi 
cocTOHjia b H3y^eHHH xcH3HeHHoro iiHKjia OflHoro H3 npe«qcTaBHTeneH 3Toro po^a - 
xcryTHKOHOcna Proteomonas brevicula, napa3HTHpyiomero b mimeBapHTejibHOH cHdeMe 
XHmHbix KjionoB H3 ceM. Nabidae. 


MATEPHAJI H METOHHKA 

KyjibTypa xcryTHKOHOcneB Proteomonas brevicula BeaeTCH b JiaGopaiopHH Ha jkhjj- 
koh nHTaiejibHOH cpejje HeonpejjejieHHoro cociaBa KrH3. Bee 3KcnepHMeHTbi no 3apa- 
xceHHio KjionoB npoBO^HJiHCb c Hcnojib 30 BaHHeM KJiOHaJibHoro MaiepHana. Kjiohm 
xcryTHKOHOcneB nonyqaJiH Ha njiOTHOH nHTaiejibHOH epe^e, KaK sto 6biJio onncaHO 
paHee (Opojiob, MaJibimeBa, 1989a). 

Pa6oTa no SKcnepHMeHTaJibHOMy 3 apaxceHHio HaceKOMbix TpHnaHocoMaTHjjaMH 
BbinojiHeHa Ha Tpex BH,qax KjionoB H 3 ceM. Nabidae: Nabis brevis Scholtz., Nabicula 
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SKcnepHMeHTaJibHoe sapaxceHHe Tpex bhaob KJionoB HabHA «ByM a niTaM- 
MaMH Proteomonas brevicula 


Experimental infection of three bug species of Nabids with two strains of Pro- 

teomonas brevicula 


Bufl H B03paCT KJI0II0B-X03HeB 
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FIpHMetiaHHe. L — jih^ihhkh, Im — HMaro KJionoB-xo35ieB; *iepe3 npobb 
noKasaHO oTHomeHne wcna HaceKOMbix, noABepraBinuxcA sapaxceHHio, 
k wcJiy 3apa3HBmHxc5i ocobeii. 


limbata Dhlb. n Nabicula flavomarginata Scholtz. B aiccnepHMeHTax ncnoJib30BaJiH HMaro 
h jih^hhok KJionoB TpeTbero-^eTBepToro B03pacT0B (cm. TaSjiHuy). C6op KJionoB npo- 
bo^hjih BecHOH-oceHtio 1993-1994 rr. b JleHHHrpaflCKOH (ct. CiapbiH IIeTepro<}> h 
noc. Cochobo) h IIckobckoh (noc. JIh^m) o6jiacTHx. IlocJie OTJiOBa HaceKOMbix paccaxcH- 
BajiH b OT^eJibHbie qaniKH IleipH, cHa6xceHHbie noHJiKaMH. KJionoB kopmhjih nepcnKo- 
boh (Myzodes persicae) h ropoxoBOH {Acyrthosiphon pisum) tjihmh, KyjibTypbi kotophx 
B e^yTCH b 3oonorHqecKOM HHcimyTe. IIOHMaHHbie HaceKOMbie npoxojmJiH KapaHTHH 
He MeHee 5-7 cyT. B Te^eHne 3Toro BpeMeHH exce^HeBHO 3KCKpeMeHTbi KJionoB mhkpo- 
CKOnHpOBaJIH C HeJIbK) B03M0)KH0r0 BbIHBJieHHH CTaflHH pa3BHTHH TpHnaHOCOMaTHfl. 
Hjih 3KcnepHMeHTOB SbiJiH 0T06paHbi TOJibKo Te HaceKOMbie, y kotopmx He 6biJia bhhb- 
jieHa npHpo^HaH 3apaxceHHOCTb TpHnaHocoMaTH^aMH. 

Hjih 3apaxceHHH KJionoB cycneH3Hio kjictok xcryTHKOHOcueB P. brevicula HaHOCHJiH 
Ha noBepxHOCTb noHJiKH. IlocJie Toro KaK HaceKOMbie nnjiH hjih xoth 6bi 30 H^HpoBaJiH 
noBepxHOCTb noHJiKH, BO,qa b Heft 3aMeHHjiacb Ha CBexcyio. 

BcKpbiTHe KJionoB npoBO^HJiH no Meio^HKe, onncaHHOH paHee (Opojiob, MaJibime- 
Ba, 1989a), b pacTBope hch^koh nHTaiejibHOH cpe^bi KI713. CojjepjKHMoe KHine^HHKa 
H3yqaJiH no oimeJiaM: nnmeBO.ii, cpejiHHH KnniKa, peKTyM. OimejibHO npenapHpoBajiH 
cJiioHHbie xcene3bi h MaJibnnrHeBbi cocy^bi n MHKpocKonHpoBaJiH reMOJiHM<})y. CyxHe 
Ma3KH H3 pa3JIHqHbIX OT^eJIOB KHine^HHKa BblCyUIHBaJIH Ha B03flyxe H <})HKCHpOBaJIH 
96 %-hmm 3TaHOJiOM, nocJie qero oKpauiHBaJiH no PoMaHOBCKOMy— TnM3a. 

JlJIH H3yqeHHH B CKaHHpyiOmeM H npOCBe^HBaiOmeM 3JieKTpOHHbIX MHKpOCKOnaX 
oco6eHHOCTeH jiOKaJiH3auHH xcryTHKOHOcueB b KHine^HHKe xo3HHHa KJionoB Ha 7-e cyT- 
kh 3apaxceHHH BCKpbmajiH, Kyco^KH KHine^HHKa <})HKCHpoBajiH 1.5 %-hmm myTapaJib- 
jierHjioM b 0.1 M KaKOjmJiaTHOM 6y$epe (1 y, 0°), 3aieM nx npoMbmaJiH 0.1 M KaKO- 
AHJiaTHbiM 6y$epoM, co^epxcamHM 5 % caxapo3bi, h nocT^HKCHpoBaJiH 2 %-hmm 0s0 4 
(1 *i, 0°). Ilocne 3Toro MaiepHaJi o6e3BOxcHBajin. Hjih npocBemiBaiomeH 3JieKTpoHHOH 
MHKpocKonHH Kyco^KH KHine^HHKa HaceKOMbix 3aKJiKmJiH b CMecb apan^HTa c ano- 
hom. Cpe3bi nojiyqajin Ha yjibTpaMHKpoTOMe LKB-III h H3y^aJiH b 3JieKTpoHHOM mhkpo- 
CKone JEM-100S. Hjih CKaHHpyiomeH 3JieKTpoHHOH MHKpocKonHH o6e3BOxceHHbiH 
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Maiepiian npoBOflunn uepe3 KpHTHuecKyio TouKy, 3aieM KycouKH khiukh npenapHpoBa- 
jih h HanbuiHjiH cnoeM nnaTHHbi Ha yciaHOBice Eiko-5 h H 3 yuaJiH b MHKpocKone Hitachi 
S-570 SEM. 


PE3YJIBTATH 

Mop$o jiothh KryTHKOHOcneB Proteomonas brevicula b Kyjib- 
Type. KaK 6 biJio noKa 3 aHo paHee (Opojiob, MaJibiineBa, 1989a; 19896; 1990), HcxoflHan 
KyjibTypa Proteomonas brevicula , BbmeJieHHan H 3 KHineuHHKa xnmHoro KJiona Nabis 
brevis, npn KjioHHpoBaHHH jierKo pa3,qejiHeTCH Ha roa uuaMMa >KryTHKOHOCijeB, koto- 
pbie 6 biJiH o 6 o 3 Ha*ieHbi KaK NBrA h NBrB. )KryTHKOHOcijbi H 3 sthx uiTaMMOB pa3JiHua- 
iotch Meatfly co6oh xoaom hx KjieTouHbix uhkjiob h pnflOM Mop<})OJiorHqecKHx npH3Ha- 
kob HacTOJibKo oueBHflHo, uto nepBOHa^aJibHO 6 biJiH oiuh6ouho OTHeceHbi k flByM pa3- 
imqHbiM BH^aM TpunaHOCOMaTHfl (OpoJiOB, MaJibiineBa, 1989a). 

B uiTaMMe NBrA acryTHKOHOcijbi npeflCTaBJieHbi KpynHbiMH, HenoflBHatHbiMH, 
oKpyrJibiMH KjieTKaMH, yHflyjiHnoflHH KOTopbix He BbixoflHT 3a npe^ejibi acryTHKOBoro 
KapMaHa (pnc. 1, 1 , 2 ; cm. bkji.). 3th KpynHbie SHflOMacTHroTbi flejiHTcn nyTeM npo- 
AOJibHbix 6HHapHbix ^eneHHH. Ha noBepxHocTH njia3MaTHuecK0H MeM6paHbi KpynHbix 
3H,qoMacTHroT H 3 uiTaMMa NBrA, KynbTHBHpyeMbix KaK Ha atHflKOH, TaK h Ha iijiothoh 
nHTaTenbHbix cpeflax, o6HapyaceH MomHbiH cjioh CTpyKTypnpoBaHHoro rjiHKOKajiHKca 
(pnc. 1, 1 , 2 ). 

IIjih xcryTHKOHOCireB H3 uiTaMMa NBrB xapaKTepeH reTepoMop(J)HbiH KjieTouHbiH 
ijhkji. IlpoMacTHroTbi (pnc. 1, 3 ), npncTynan k fleneHHio, nocTeneHHO BTnrHBaiOT cboh 
xcryraKH Brny6b acryTHKOBoro KapMaHa h nocjie 3aBepmeHHH UHTOKHHe3a (fropMHpyiOT 
ABe MejiKHe SHflOMacTHroTbi (phc. 1, 4 ). fljin mcjikhx SHflOMacTHroT xapaKTepeH onpe- 
.qejieHHbiH nepnofl noKon, no 3aBepmeHHH KOToporo nponcxoflHT TpaHC^opMaijHH shao- 
MacraroT b npoMacTHroTbi. 3HflOMacTHroTbi uiTaMMa NBrB o6naflaiOT fljiHHHbiM acryTH- 
kobmm KapMaHOM, neTjieo6pa3HO orH6aiomHM Hflpo. Ha noBepxHocTH nna3MaJieMMbi 
npoMacraroT h 3HflOMacTHroT atryTHKOHOCijeB H3 uiTaMMa NBrB rjiHKOKa jihkc He o6Ha- 
pyaceH (pnc. 1, 3 , 4 ). 

OKcnepHMeHTaJibHoe 3apaaceHHe KJionoB. Bee nonbiTKH 3apa3HTb kjio- 
noB xcryTHKOHOCiraMH Proteomonas brevicula H3 uiTaMMa NBrA OKa3aJiHCb 6e3ycneuiHbi. 
^epea 24 u h Ha 6onee no3flHHx cpoKax nocjie Hauana 3KcnepHMeHTa jkhbmx acryTHKo- 
HocireB He yflaBanocb o6HapyatHTb hh b (JjeKajiHnx, hh b KHiueuHHKe xo3neB. 

H3 25 oco6en KJionoB, noflBeprmHxcn 3KcnepHMeHTaJibHOMy 3apaaceHHio acryTHKo- 
HocijaMH uiTaMMa NBrB, y 17 HaceKOMbix Ha6jiioflaJiocb pa3BHTHe HHBa3HH. Pe3yjibTaTbi 
3KcnepHMeHTOB KOHTpojiHpoBajiH flByMH cnoco6aMH: MHKpocKonnpoBaHHeM aKCKpe- 
MeHTOB 3apaXCeHHbIX HaceKOMbix H MHKpOCKOnHpOBaHHeM COflepatHMOrO HX KHUieUHH- 
Ka (nocjie bckp^thh). KoHTpojib ocymecTBjinjiH uepe3 24, 48,120, 144, 168 h 216 u nocjie 
3apaxceHHH. Pe3yjibTaTbi 3KcnepHMeHTOB no 3apaaceHHio KJionoB acryTHKOHOCuaMH Pro¬ 
teomonas brevicula npeflCTaBJieHbi b Ta6uHije. 

B 4>eKajiHHx KJionoB acryTHKOHocijbi noHBUHjiHCb yace b 1-e cyTKH nocue Hauaua 
3KcnepHMeHTa. B TeueHHe 7 cyT c MOMeHTa 3 apaaceHHH bo BHeuiHioio epefly c 3KCKpe- 
MeHTaMH KJionoB BbIBOflHJIHCb TOJlbKO npOMaCTHTOTbl. JlHUIb Ha 8- 9-e cyTKH B 3KCKpe- 
MeHTax 3apaxceHHbix KJionoB noHBUHjiHCb MemcHe 3HflOMacTHroTbi. 

Yace uepe3 24 u nocne 3apaaceHHH 6oJibmaH uacTb atryTHKOHOCijeB cocpeflOTOueHa 
b peKTyMe KJionoB, a b 3o6e h cpe^Hen khiukc BCTpeuaiOTcn jinuib eflHHHUHbie npo- 
MacTHroTbi. ^epea 48 u acryTHKOHocijeB yflaeTcn o6HapyatHTb TOJibKo b peKTyMe. uacTb 
H3 hhx npHKpenjineTcn k ero CTeHKaM, uoKajiH3yHCb b o6jiacTH peKTaJibHbix acejie3, 
uacTb - ocTaeTcn CBo6o,qHOH. IIpHKpenjieHHbie xcryTHKOHOCirbi hmciot oKpyruyio 
4>opMy. Ha no3,qHHx cpoKax 3apaxceHHH npHKpenueHHbie xcryTHKOHOCirbi cnuouiHbiM 
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<Ckobpom» noKptiBaiOT peKTaubHbie ^cejie3bi, CBoSouHbie npoMacraroTbi npncyTCTBy- 
IOT B He3Ha^IHTeJIbHOM KOJIHqeCTBe. MeJiKHe SHflOMaCTHrOTbl nOHBJIHIOTCH B peKTyMe 
jiHinb Ha 7-8-e cyTKH. B reMOJiHM(})y, cJiioHHbie ^cene3bi h MaJibnnrHeBbi cocy^bi xcryTH- 
KOHOCIJbl He npOHHKaiOT. 

Ha pa3Hbix cpoKax 3apaxceHHH uenaJiH cJienon noceB feces KJionoB Ha HCKyccTBeH- 
Hyio cpeay KrH3 c aHTH6HOTHKOM. IloJiyqeHHbie TaKHM o6pa30M KyjibTypbi xcryTHKo- 
Hoci^eB P. brevicula no CBoeMy KJieTo^HOMy cociaBy 6hjih noJiHocTbio H^eHTHqHbi TeM, 
KOTopbiMH 3apaxcaJiH KJionoB: b hhx oSHapyxcHBaJincb TOJibKo npoMacraroTbi h MeJiKHe 
3H,aoMacTHroTbi, xapaKTepHbie .ijjih imaMMa NBrB. 

Bee tph BH.ua KJionoB HaGnu, HcnoJib30BaHHbix b 3KcnepHMeHTax: Nabis brevis 
Scholtz., Nabicula limbata Dhlb. u Nabicula flavomarginata Scholtz., o^HHaKOBO ycneumo 
3apaxcaJiHCb xcryTHKOHOcijaMH P. brevicula H3 imaMMa NBrB. BHe 3aBHCHMOCTH ot bh^o- 
boh npHHa^JiexcHocTH h B03pacTa xo3HeB pa3BHTHe napa3HTOB b hhx npoTeicaJio exoa- 
hhm o6pa30M, h Ha 7-8-e cyTKH nocjie Havana 3KcnepHMeHTa b peKTyMe noHBJiHJincb 
pacceJiHTejibHbie CTa^HH sthx TpHnaHocoMaTHu - MeJiKHe 3H,uoMacTHroTbi. 

Cnoco6 nepefla^H hhb a3 hh. Hjih BbincHeHHH cnocoSa nepeaa^H HHBa3HH 
He3apaxceHHbix KJionoB nepecaxcHBajiH b cajjKH, b kotopmx nepe,u sthm (He MeHee 
7-8 cyi) cojiepxcaJiHCb HCKyccTBeHHo 3apaxceHHbie oco6h. TaKHM cnocoSoM SbiJiH 3apa- 
xceHbi ^Ba KJiona H3 *ieTbipex, Hcnojib30BaHHbix b 3KcnepHMeHTe. Yxce *iepe3 cyTKH 
nocjie noMemeHHH HaceKOMbix b cajjKH b hx (JjeKajiHHx 6biJiH o6HapyxceHbi xcryTHKO- 
Hocubi. B nocJiejiyiomHe .uhh b peKTyMe KJionoB pa3BHBaJiacb THnn^Han rsir P. brevi¬ 
cula HHBa3HH. 

HeeJiejIOBaHHH B CKaHHpyiOIUeM 3JieKTpOHHOM MHKpocKone. 
B peKTyMe 3apaxceHHbix KJionoB mojkho HaSmouaTb KaK xcryTHKOHOcijeB, npHKpenjieH- 
HblX K nOBepXHOCTH KJieTOK KHUie^IHOrO anHTeJIHH, TaK H CBOSOflHOJieXCamHX npOMaCTH- 
tot h MejiKHx SHjiOMacTHroT (phc. 2, 1-4; cm. bkji.). IIpHKpenjieHHbie xcryTHKOHOcijbi 
oGbi^HO HMeiOT oKpyrJiyio hjih oBajibHyio $opMy, ho BCTpe^aiOTCH h yjiJiHHeHHbie KJieT- 
kh. Ilapa3HTbi JioKaJiH3yiOTCH niaBHbiM o6pa30M Ha noBepxHOCTH peKTaJibHbix xcejie3 
(pnc. 2, 3). HHTepeceH cnoco6 npnKpenjieHHH xcryTHKOHOCijeB k KyTHKy jihphoh 
B bicTHJiKe 3Toro OTjieJia nnmeBapHTejibHOH cncTeMbi KJionoB. OcHOBaHne cbo6o,uhoh 
(B bixo^mueii H3 xcryTHKOBoro KapMaHa) *iacTH xcryTHKa cJierKa B3,uyTO h njiOTHo npn- 
JieraeT k cy6crpaTy, a ero .UHCTaJibHan qacTb, TaKXce npnJieraiomafl k KyTHKy jihphoh 
B bICTHJIKe, 4>OPMHpyeT OTPOCTKH pa3JIHqHOH npOTHXCeHHOCTH H BHaMeTpa (pnc. 2, 4). Ha 
noBepxHOCTH xcryTHKOHOcijeB, npnKpenjieHHbix k CTeHKe peKTyMa, (JjopMHpyeTcn Mom- 
hmh cjioh rJiHKOKajiHKca (pnc. 2, 1, 3). B MecTax cKonneHHH xcryTHKOHOcijeB tjihko- 
KajiHKc 6jiH3JiexcamHx oco6en cJiHBaeTcn, 3anojiHH5i npocTpaHCTBO Mexc,uy KjieTKaMH. 
CBoSoflHbie, He npHKpenjieHHbie k cy6cTpaTy npoMacTHroTbi h MeJiKHe SH^OMacTHroTbi, 
a TaKxce He^aBHO npHKpenHBiiiHecH k noBepxHOCTH peKTaJibHbix xcejie3 xcryTHKOHOcijbi 
jiHiiieHbi rJiHKOKajiHKca. IIoBepxHOCTb Tejia y sthx xcryTHKOHOcueB HMeeT BbipaxceH- 
Hyio npo,uoJibHyio cKJiafl^aTOCTb (pnc. 2, 1, 2, 4). 

HccJie^OBaHHH b npocBe^HBaiomeM 3JieKTpoHHOM MHKpocKone. 
IlJia3MaTHqecKa5i MeM6paHa myTHKOHOcueB, jioKajiH3yioiuHxcH b6jih3h ctchkh peK¬ 
TyMa xo35ieB, HeceT Ha CBoen HapyxcHOH noBepxHOCTH BbipaxceHHbiH rJiHKOKaJiHKc 
(pnc. 3, 1, 2; 4, 3; cm. bkji.). B MecTax cKonjieHHH xcryTHKOHOCueB aHaJiornqHbiH no 
CTpyKType h hjiothocth MaTepnaJi 3anojiH5ieT npaKTHqecKH Bee npocrpaHCTBO Mexc^y 
napa3HTaMH. 3,uecb ace BCTpe^aeTcn tohkobojiokhhctmh MaTpHKc, kotophh qacTO 
accoijHHpoBaH co xcryTHKaMH Proteomonas brevicula (pnc. 3,3)hb 6oJibuioM KOJinqecT- 
Be npncyTCTByeT BHyTpn xcryTHKOBbix KapMaHOB napa3HTOB (pnc. 3, 4; 4, 3). 

IIpHKpenjieHHe xcryTHKOHOCijeB Proteomonas brevicula k KyTHKyjinpHOH BbicTHJiKe 
peKTyMa KJionoB-xo35ieB ocymecTBJineTCH npn noMomn xcryraKa, kotophh, bhxojih H3 
xcryTHKOBoro KapMaHa, CJierKa pacumpneTCH h njiOTHo npnJieraeT k cy6cTpaTy, noji- 
HocTbio noBTopHH ero pejibe<}) (pnc. 4, 1,2). B MecTe KOHTaKTa njia3MaJieMMa xcryTHKa 
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Phc. 5. CxeMa 2CH3HeHHoro umcjia acryTHKOHocua Proteomonas brevicula. 


Fig. 5. Scheme of the life cycle of the flagellates P. brevicula . 


4>opMHpyeT 30HajibHyio nonyaecMOCOMy (phc. 4, 1 , 2). MoK^y njia3ManeMMOH pac- 
mnpeHHOH qacTH )KryTHKa h ncryTHKOBoro KapMaHa (fropMHpyiOTCH .itecMOCOMBi. BHyT- 
pHHcryTHKOBtm MaTpHKC yH.ityjiHno.itHH, BtinonHsuomeii npHKpenHTejiBHyio $yHK- 
itHio, HMeeT TOHKO$H6pHJiJiHpHyio CTpyKTypy (phc. 4, 2). IlapaKCHaJiBHBiH th>k y npn- 
KpenneHHBix xcryTHKOHOCiteB He BBisrejineTcsL y cboSo^hbix npoMacTHroT h mcjikhx 
SH^OMacTHroT napaKCHajiBHBiii thxc coxpaHHeTCH. AKcoHeMa cne^yeT b^ojib Been 
.UJihhbi npHKpenneHHoro k KyTHKy jihphoh BBicTHJiKe peKTyMa )KryTHKa. Ph^om co xcry- 
thkobbim KapMaHOM pacnonaraeTcn .ijobojibho icpyimasi BaKyoJiB h accoitHHpoBaHHan 
c Hen ceTB KaHanoB h mcjikhx BaKyoJieii (phc. 3,1; 4,3). IIo nepn^epHH KjieTKH pacno- 
noxceH pa3BeTBjieHHBiii mhtoxoh,uphoh (phc. 4, 3). B Sojibihom KOJiHqecTBe b imTonjia3- 
Me npHcyTCTByiOT hikkocombi h jiHiiH^HBie BKnioqeHHH (pnc. 3, 1, 2; 4, 3). HHTep4>a3Hoe 
smpo HMeeT THnn^Hoe bjih TpHnaH0C0MaTH.it CTpoeHHe. Y npHKpenneHHBix myTHKo- 
HociteB njtpo h KHHeTonnacT pacnojioxceHBi Ha orhom ypoBHe h cjtBHHyTBi k 3aweMy 
KOHIty KJieTKH (pnc. 4,3). 


OBCY^UXEHHE 

OcHOBBiBancB Ha pe3yjiBTaTax HCCJie^OBaHHH, ijhkji pa3BHTHH P. brevicula b xo- 
3HHHe MOXCHO npeflCTaBHTB CJiejtyiOmHM 06pa30M (phc. 5). HHBa3H0HHBie CTa^HH - Men- 
Kne SH^OMacTHroTBi nonajtaiOT b nHmeBapHTejiBHyio CHCTeMy KjionoB-xo3HeB npn nHTa- 
hhh nocne^HHx Ha 3apa)KeHH0M cyScTpaTe. B naSopaTopHBix ycnoBHHx pojib HHBa3H0H- 
hbix CTaOTH MoryT BBinojiHHTB h npoMacTHroTBi P, brevicula, o^HaKo paHee 6bijio noKa- 
3aH0, ^to b OTjiHTOe ot 3HflOMacTHroT npoMacTHroTBi Proteomonas He BBi^epncHBaiOT 
Jtaxce KpaTKOBpeMeHHoro no^CBixaHHH cyScTpaTa (OponoB, MaJiBimeBa, 1992). Cne^o- 
BaTejiBHO, b ecTecTBeHHBix ycnoBHHx 3apaxceHHe KjionoB npoMacTHroTaMH KpaHHe 
ManoBepoHTHo. B nepBBie qacBi nocne 3apaxceHHH b nepe^HHx OT^enax KHme^HHKa 
npOHCXO^HT TpaHC^OpMaitHH SHflOMaCTHrOT B npOMaCTHTOTBI. IlOCJieflHHe TpaH3HT0M 
npoxo^HT cpe^Hioio KHiuKy KjionoB, cocpe^OTO^HBasicB b peKTyMe. Bee flaJiBHeihiiee 
pa3BHTHe P . brevicula npoTeKaeT hmchho b stom oT^ene KHiueyHHKa xo3neB. 3^ecB 
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JKryTHKOHOCIJbl npHKpenjIHIOTCH K KyTHKyjIHpHOH BbICTHJIKe peKTaJIbHbIX xcejie3 H 
HHT6HCHBHO pa3MHO)KaK)TCH, IIOCTeneHHO 3aCeJIHH CBOGOflHbie yqaCTKH anHTeJIHH. 
B TeqeHHe nepBbix 6 cyT b pe3yjibTaTe BeJieHHH o6pa3yiOTCH, no-BHBHMOMy, TOJibKO 
npoMacTHroTbi. Ha 7-e cyTKH b peKTyMe 3apaxceHHbix KJionoB hohbjihiotch mcjikhc 
3H,qoMacTHroTbi. TaKHM o6pa30M, no KpanHen Mepe qacTb KJieTOK Proteomonas brevi - 
cula HaraHaeT Ha stom 3Tane BeJiHTbcn c o6pa30BaHHeM mcjikhx SHBOMacrnroT TaK, 
KaK 3 to npoHcxo,ijHT b jia6opaTopHOH KyjibType uiTaMMa NBrB (Opojiob, MaJibimeBa, 
19896). C 3TOrO MOMeHTa MeJIKHe 3HBOMaCTHrOTbI HaHHHaiOT BbIBOBHTbCH BO BHeiHHIOK) 
cpeBy, rne bo 10 cyT MoryT coxpaHHTb HHBaaHOHHOCTb h cJiyxcHTb HcroqHHKOM 3apaxce- 
hhh hobhx x03HeB (Opojiob, MaJibimeBa, 1992). IlepeBaqa HHBa3HH ocymecTBJineTCH 
KOHTaMHHaTHBHbIM cn 0 C 060 M. 

BojibmoH HHTepec npeBCTaBJineT Bonpoc o npnpoBe BByx Mop<i)OJiorHqecKH qeTKO 
pa3JimaiomHxcH imaMMOB P. brevicula h hx MecTe b xch3H6hhom uHKjie xcryTHKOHOc- 
neB. CTa^HH, Mop(j)OJiorHqecKH cxoBHbie c SHBOMacrarOTaMH H3 nuaMMa NBrA, o6Ha- 
pyxceHbi b MHKpononyjiHHHHx napa3HTOB, 3aceJi5noiitfix noBepxHOCTb peKTaJibHbix 
xcejie3 KJionoB. Hmh hbjihiotch npHKpenjieHHbie npoMacTHroTbi. HaJiHmie KpynHOH 
BaKyoJiH b6jih3h ctchkh xcryTHKOBoro KapMaHa, xapaKTepHHH Heo6bmaHHo pa3BHTHH 
CTpyKTypHpOBaHHblH rJIHKOKaJIHKC H Cn 0 C 06 H 0 CTb pa3MHOXCaTbCH ^JIHTeJIbHOe BpeMH 
(flO 7 cyT) 6e3 (})OpMHpOBaHHH MeJIKHX 3HBOMaCTHrOT yKa3bIBaiOT Ha TO, ^TO HMeHHO 3TH 
CTaBHH MoryT BbmejiHTbCH b KyjibTypy KaK iiiTaMM NBrA. To, qTO b Jia6opaTopHOH 
KyjibType xcryTHKOHOcubi npeBCTaBJieHH 3HBOMacTHroTaMH, a He npoMacTHroTaMH, 
BepoHTHO, cneByeT o6bHCHHTb oTcyTCTBHeM Heo6xoBHMoro cy6cTpaTa bjih hx npnKpen- 
neHHH. Tot (JjaKT, qTO KpynHbie SHBOMacTHroTH He MoryT 3apaxcaTb hobhx xo 3 neB h He 
BbmejinioTCH b KyjibTypy H3 3KCKpeMeHTOB 3apaxceHHbix KJionoB, yKa3HBaeT Ha to, *ito 
3to, BepoHTHee Bcero, y3KOcneimaJiH3HpoBaHHbie craBHH, BbinojiHHiomHe b xch3hch- 
HOM UHKJie napa3HTOB (J)yHKIJHK) HX 3HBOreHHOH aiTJIOMepaiJHH. TOJibKO nocjie Toro 
KaK qHCJieHHOCTb xcryTHKOHOcneB b peKTyMe KJionoB xo3neB BOCTHraeT onpeBejieHHOH 
KpHTHqeCKOH BeJIHqHHbl (napa3HTbI CnjIOIHHHM <^KOBpOM» nOKpbIBaiOT noBepxHOCTb 
peKTaJibHbix )Kejie3), b nonyjinijHH npOTeoMOHaB noHB jihiotch CTaBHH, xapaKTepHbie 
BJih xcryTHKOHOcueB H3 niTaMMa NBrB. C stoto MOMeHTa bo bhciuhioio cpeBy HamiHaiOT 
BbiBOBHTbcn MeJiKHe 3HBOMacTHroTbi - cTa^HH pa3BHTHH P. brevicula , HaH6ojiee npn- 
cnoco6jieHHbie bjih nepexcHBaHHH He6jiaronpHHTHbix ycjiOBHH (Opojiob, MaJibimeBa, 
1992). 3 th xcryTHKOHOCijbi jierKO Bbme jihiotch b KyjibTypy H3 3KCKpeMeHTOB KJionoB 
h cnoco6Hbi 3apaxcaTb hobhx xo3HeB. y TpnnaHOcoMaTHB, (jiopMHpyioiBHx bhcoko- 
cnenHaJiH3HpoBaHHbie pacceJiHTejibHbie CTaBHH - uHCTonoBo6Hbie aMacTHroTH, Ha6jiio- 
BaeTcn cxoBHan cTpyKTypa uHKjia pa3BHTHH c toh pa3HHijeH, *ito o6e (J)a3M uHKjia 
o6bmHO npocTpaHCTBeHHO pa3o6meHH. Ilpn stom b nepeBHHx OTBejiax KHiiieqHHKa 
npHKpenjiHioiBHecH k snHTejinio KHiiieqHHKa xo3HHHa hjih cBo6oBHonjiaBaiomHe xcry- 

THKOHOCIJbl HHTeHCHBHO pa3MHO)KaK)TCH, <})OpMHpyH OTHOCHTCJIbHO MOHOMOp<J)HyiO 
MHKponony jihijhio napa3HTOB, a b 3aBHHx OTBejiax KHiiieqHHKa hjih b Bpyrnx opraHax 
xo3neB b reTepoMop(J)Hbix MHKponony jihijhhx TpnnaHOCOMaTHB o6pa3yiOTCH cneimaJin- 
3HpOBaHHbie pacceJiHTejibHbie CTaBHH xcryTHKOHOcueB (Opojiob h bp., 1991; Mehlhorn 
e. a., 1979; Tieszen e. a., 1985, 1989). 

y Proteomonas brevicula o6a uiTaMMa xcryTHKOHOcneB JierKO BbmeJiHiOTCH b Kyjib¬ 
Typy H MoryT BJIHTeJIbHOe BpeMH KyjIbTHBHpOBaTbCH, COXpaHHH CBOK) HHBHBHByaJIb- 
HOCTb. CjieByeT, OBHaKo, OTMeTHTb, hto npn pa3BejibHOM KyjibTHBHpOBaHHH mTaMMOB 
b TeqeHHe roBa h 6ojiee b uiTaMMe NBrA MoxceT nponcxoBHTb cnoHTaHHoe noHBJieHHe 
MejiKHx 3HBOMacTHroT h npOMacTHroT, a b uiTaMMe NBrB - KpynHbix SHBOMacTHroT, 
t. e. npoHcxoBHT peBepcHH k HcxoBHOMy THny KyjibTypbi, coBepxcaiBen o6a mTaMMa 
xcryTHKOHOdjeB. PaHee 6hjio noKa3aHO, hto y BPyroro BHBa H3 poBa Proteomonas 
(P . inconstans), HMeioiBero cxobhhh uhkji pa3BHTHH b KyjibType, xcecTKOH h30Jihuhh 
mTaMMOB, noBo6Hbix mTaMMaM NBrA h NBrB y P. brevicula , He nponcxoBHT (IIoBJinnaeB 
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h jjp., 1990). B Ka^ecTBe rHnoTe3bi, o6bHCH5nomeH stot $eHOMeH, mli paccMaTpHBaeM 

B03M0XCH0CTb OnOCpejJOBaHHOrO BJIH5IHH5I Ha napa3HTOB HeKOTOpbIX OCO^eHHOCTeH 
^HOJiorHH hx xo 3 neB. B qacTHOCTH, KyjibTypa P. brevicula SbiJia BbmeJieHa H3 KHme*i- 
HHKa 3HMyiomeH oco6h Nabis brevis . BnojiHe bo3mojkho, *ito HajiHqne jjByx xopomo 
Mop(})OJiorHqecKH h $H 3 HOJiorH*iecKH o6oco6jieHHbix imaMMOB xcryTHKOHOCijeB, cno- 
CO^HblX flJlHTeJlbHOe BpeMH COXpaHHTb CBOK) HHflHBHflyaJIbHOCTb, 06 l>HCHHeTCH 0 C 06 bI- 
MH yCJlOBHHMH Cpeflbl HX 06 HTaHHH B 3TOT nepHOfl, KOTOpaH MOXCeT o6jia,qaTb TeMH HJ1H 
HHbIMH CeJieKTHBHbIMH CBOHCTBaMH. IlpHMepOM BbipaXCCHHOrO BJIHHHHH (})H3HOJIOrHqe- 
CKOrO COCTOHHHH X03HHHa Ha 0 C 06 eHH 0 CTH pa3BHTHH HH3IHHX TpHnaHOCOMaTHfl CJiyXCHT 
napa3HT“X03HHHHan CHCTeMa, o6be,miH5nomaH KOMapoB h kphth^hh (Clark e. a., 1964). 
B KHine^HHKe KyKOJiKH KOMapa Culiseta incidens 6biJin o6HapyxceHbi HenoflBHXcHbie 
OKpyrJibie 6e3xcryTHKOBbie kjictkh, HaxoflHmHecH Ha pa3Hbix CTajjHHx jjejieHHH. IIpH- 
veM b KHine^HHKe npe,qKyKOjiOK eme npHcyTCTBOBajiH nojjBHJKHbie xcryTHKOHOcijbi, ho 
yxce *iepe3 24 n nocjie oKyKjiHBaHHH ohh yipa^HBajiH nojjBHJKHOCTb h cocpeflOTO^HBa- 
jiHCb b npocBeie khhikh KyKOJiKH. ^epe3 15mhh nocjie npeBpameHHH KyKOJiKH 
B HMarO B KHUie^HHKe X03HHHa CHOBa O^HapyXCHBaJlHCb TOJlbKO nOflBHXCHbie XCryTH- 
KOHOCIJbl. 

)KH3H6HHbIH IJHKJI C flByMH M0p(J)0J10rHqeCKH pa3JIH*iai0mHMHCH JIHHHHMH KJieTOK H 
c flByMH pa3JiHqHbiMH THnaMH SH^OMacTHroT onHcaH y Leishmania chagasi b KHiiie^HH- 
Ke MocKHTa Lutzomyia longipalpis (Lainson, Shaw, 1988). MeJiKHe HefleJiHiitfiecH 
3H,qoMacTHroTbi, nonajjan b KHme^HHK MocKHTa, .qaiOT Ha^aJio mcjikhm npoMacTHroiaM, 
KOTopbie .qejiHTCH h jjaiOT Ha^ajio MeTauHKjiHqecKHM $opMaM. BTopan jihhhh KJieTOK - 
3to KpynHbie CHJibHO BaKyoJiH3HpOBaHHbie SHjnoMacTHroTbi, KOTopbie npeiepneBaiOT no 
KpanHOH Mepe jjBa jjeJieHHH h .qaiOT Ha^ano oqeHb KpynHbiM HeaejinmHMCH npoMacTH- 
roTaM. KpynHbie npoMacTHrora He cnoco6Hbi 3apaxcaTb xo 3 neB, h hx (JjyHKUHH, TaK xce 
KaK H B3aHMOOTHOmeHHH Mexc,ny flByMH JIHHHHMH KJieTOK, OCTaiOTCH HeHCHbIMH. AbTO- 
pbi BbicKa3biBaiOT npejjnojioxceHHe, ^to KpynHbie SHjnoMacTHroTbi h npoMacTHroTbi 
HrpaiOT HeKyio pojib b ycTaHOBJieHHH onpeaeJieHHbix $H3HOJiorHqecKHx ycJiOBHH 
B KHHie^HHKe MOCKHTa, BajKHblX flJIH pa3BHTHH MeTaiJHKJIH^eCKHX npOMaCTHTOT. 

CHJibHO pa3BHTbIH CTpyKTypHpOBaHHblH TJIHKOKaJIHKC, 06 HapyXCeHHbIH H3MH y KJie¬ 
TOK H3 HiTaMMa NBrA h y npnKpenjieHHbix k CTeHKe peKTyMa npoMacraroT Proteomonas 
brevicula , paHee y hh3uihx TpHnaHOCOMaTHjn He onncbiBajicn. OjjHaKO y HeKOTopbix 
BbicuiHx TpHnaHocoMaTH,q h jieHiHMaHHH o^HapyxceH aMop(})HbiH MaTepnaJi Kap6orH.ii- 
paTHOH npnpoflbi, hjih, KaK ero eme Ha3biBaiOT, $H6pHJiJiHpHbiH MaTpHKc, KOTopbiH 
noKpbroaeT cKonjieHHH napa3HTOB b KHine^HHKe HaceKOMbix-nepeHoc^iHKOB h, no- 
BH^HMOMy, ceKpeTHpyeTcn caMHMH napa3HTaMH (Heywood, Molyneux, 1985; Mungomba 
e. a., 1989; Walters e. a., 1987, 1989). Eojiee Toro, y Leishmania donovani stot MaTpHKc 
BbiHBjineTcn h b jia6opaTopHoii KyjibType xcryTHKOHOcijeB (Christophers e. a., 1926). 

OnncaHHbiH b HacTonmen pa6oTe xcH 3 HeHHbiH uhkji xcryTHKOHOCijeB H3 pojja Pro¬ 
teomonas cymecTBeHHO OTJiHqaeTcn ot xcH3HeHHbix uhkjiob jjpyrnx npejjCTaBHTejieH 
roMOKceHHbix TpHnaHocoMaTHjn, qTO eme pa3 no^qepKHBaeT o6ocHOBaHHOCTb ero Bbme- 
jieHHH (IlofljiHnaeB h ^p., 1990). Co^eTaHHe Mop<J)OJiorHqecKHx $opM xcryTHKOHOdjeB, 
peajiH3yiomeecH no xoj^y uHKjia pa3BHTHH Proteomonas, h oco6eHHOCTH tohkoh opra- 
HH3auHH hx OT^ejibHbix CTajjHH c6jiHxcaiOT 3thx roMOKceHHbix TpHnaHOCOMaTHfl c reTe- 
poKceHHbiMH xcryTHKOHOdjaMH H3 po^a Leishmania . 

Pa6oTa BbinoJiHeHa npn noOTepxcKe MexcjjyHapojjHoro Hay^Horo (})OHfla, rpaHT 
N R6R000. 
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THE DEVELOPMENTAL CYCLE OF PROTEOMONAS BREVICULA (TRYPANOSOMATIDAE) 
IN THE PREDATORY BUGS OF THE FAMILY NABIDAE (HEMIPTERA) 

M. N. Malysheva, A. O. Frolov 

Key words: Trypanosomatidae, Proteomonas , life cycle, Nabidae. 


SUMMARY 


The life cycle of Proteomonas brevicula in the experimentally invasied bugs of the family of Nabidae 
was studied. It was shown, that the development of parasites takes place in the rectum of the hosts. 
The only endogenic agglomeration of parasites was observed during the first 7 days. Then the group 
of the flagellates, which localised on the surface of the rectal glands, forms the transmission stages - 
endomastigotes. Two types of the cellular cycles, which realised in the life cycle Proteomonas brevicula 
correspond to the cellular cycles of the two strains of the flagellates representing the laboratory cultures 
of the Proteomonas. The fine structure of the P. brevicula as well as the modes of attachment of the para¬ 
sites to the cuticular intima of the rectum were examined with the transmission and scanning electron 
microscopes. 


1/2 5 napa3HTOJiorHH, N° 4, 1995 r. 
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BK/ieuKa k ct. M. H. Manbiiueeou, A . O. &posioea 




Phc. 1. Mop<£oJiorn5i *ryTHKOHOcqeB Proteomonas brevicula b KyjibType. 

1 — KpynHa5l3HflOMaCTHrOTa, nOKpbITa5irJIHKOKaJIHKCOM (rK) (CKaHHpyiOmHH SJieKTpOHHfelH MHKpO- 
CKon). )KK - jKryTHKOBbiH KapMaH; 2 — KpynHatf SHnoMacTuroTa (npocBe^JHBaiomHH ajieiCTpoHHMH 
MHKpocKon). KTl — KHHeTonJiacT, CB — coKpaTHTeJibHatf BaKyoJib, %. — nnpo, HJJ — napbimKo, 3 — npo- 
MacTHroTa (cicaHHpyiomHH ajieKTpoHHMH MHKpocKon), M — McryTHK; 4 — Mexican 3HflOMacTnroTa 
(CKaHHpyiOIUHH SJieKTpOHHMH MHKpOCKOn). 

Fig. 1. Morphology of P. brevicula in the laboratory culture. 
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Phc. 2. Proteomonas brevicula b peKTyMe Nabis brevis (cicaHupyiomHH sJieKTpoHHbin MHKpocKon). 

1 — HenpHKpenjieHHa^i npoMacTnroTa, jinineHHan rjiHKoKajiHKca; 2 — MejiKa^ SHflOMaCTnroTa, Jieaca- 
man b npocBeTe peKTyMa; 3 — yqaCTOK peKTajibHOH acejie3bi, noKpbiTbin KjieTKaMH P. brevicula . KP — 
KjieTKH peKTyMa; 4 — npoMaCTHroTa c pa3BeTBjieHHbiM acryTOM, npHKperuieHHa* K KyTnKyjinpHOH 

BbiCTHJiKe peKTajibHOH xcejie3bi. 

OcTajibHbie o6o3HaMeHH5i TaKne ace, KaK Ha pnc. 1. 

Fig. 2. P. brevicula in the rectum of Nabis brevis (scanning electron microspore). 
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Phc. 3. Proteomonas brevicula b peKTyMe Nabis brevis (npoCBe'JHBaromHH 3JieKTpoHHbiH MnKpocicon). 


1 — ^cryTHKOHOCubi, nprocpenjieHHbie k noBepxHoCTH peierajibHOH ace;ie3bi. KB — KymicyjiHpHaH 
BbiCTHJiKa peKTanbHofi ace;ie3bi } JIB — jinnHflHbie BKJiio^eHHH; 2 — acryTHKOHocubi, oicpyaceHHbie 
BoJiOKHHCTbiM MaTpHKcoM (BM); 3 — BOJioKHHCTbiH MaTpuKc, accouHHpoBaHHbiH co acryTHKoM P. bre¬ 
vicula. Jiu — nojiynecMocoMa; 4 - BOJioKHHCTbiH MaTpmcc BHyTpw acryTHKOBoro KapMaHa P. brevicula. 
OcTanbHbie o6o3Ha^eHH5i Taicne ace, KaK Ha puc. 1 h 2. 


Fig. 3. P. brevicula in the rectum of Nabis brevis (transmission electron microscope). 
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Phc. 4. yjrtTpacTpyKTypa Proteomonas brevicula b peKTyMe Nabis brevis . 

1, 2 — npHKperuieHHe P. brevicula k KyTHKyjiHpHOH BbiCTHJiKe peKTaJibHOH »ene3bi; 3 — npoflOJibHbifi 
cpe3 ^epe3 ^cryTHKonocua P. brevicula t npnKpenjieHHoro k peKTaJibHOH *ejie3e. Mff — mhtoxoh«phoh. 
OcTanfaHbie o6o3Ha^ieHwi Taicne *e, KaK Ha phc. 1—3. 


Fig. 4. Ultrastructure of P. brevicula in the rectum of Nabis brevis. 






